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(54) TRAVELING CONTROLLER FOR HYDRAULIC DRIVE VEHICLE 

(57)Abstract: 

PURPOSE: To appropriately brake a car body in traveling downhill with a 
traveling control valve in a neutral position while enhancing the speed. 
CONSTITUTION: This traveling controller is provided with pressure 
switches 30a, 30b detecting the operation state of a traveling control valve 
9, a detection line 31 detecting a switching position of a transmission 13, a 
controller 32 enhancing the capacity of a traveling motor 7, when it is 
detected that the traveling control valve 9 is in the neutral position and the 
transmission is in the high-speed gear, a solenoid valve 33, load lines 34a, 
34b, a shuttle valve 35, and a control line 36. The timer function 32b of the 
controller 32 enhances the capacity of the traveling motor 7 a prescribed 
time after the traveling control valve is detected to be in the neutral 
position. The load lines 34a, 34b and the shuttle valve 35 become the 
hydraulic sources for shifting the capacity of the motor. 
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* NOTICES * 




JFO and NCXP1 are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The hydraulic pump driven by the prime mover, and the oil pressure transit motor of the variable-capacity 
mold driven by the pressure oil supplied from this hydraulic pump, The transit control valve which controls the flow 
rate of the pressure oil supplied to said transit motor from said hydraulic pump, In the transit control unit of the 
hydraulic-drive car equipped with an actuation means to operate this transit control valve, and the 1st motor capacity 
control means which will enlarge capacity of a transit motor if the load pressure of said transit motor becomes large 
during actuation of said transit control valve The transit control unit of the hydraulic-drive car characterized by having 
the 2nd motor capacity control means which enlarges capacity of said transit motor when it is detected that said transit 
control valve is in a center valve position with the 1st detection means which detects the actuation condition of said 
transit control valve, and said 1st detection means. 

[Claim 2] In the transit control unit of a hydraulic-drive car according to claim 1, it is prepared in the output section of 
said transit motor. Transmission switchable on a high-speed gear and a low-speed gear, It has further the 2nd detection 
means which detects the change-over location of said transmission. Said 2nd motor capacity control means The transit 
control unit of the hydraulic-drive car characterized by enlarging capacity of said transit motor when it is detected that it 
is detected that said transit control valve is in a center valve position with said 1st detection means, and said 
transmission is in a high-speed gear with said 2nd detection means. 

[Claim 3] It is the transit control unit of the hydraulic-drive car characterized by including the delay means which 
enlarges capacity of said transit motor after predetermined time progress after it is detected that said 2nd motor capacity 
control means has said transit control valve in a center valve position in the transit control unit of a hydraulic-drive car 
according to claim 1. 

[Claim 4] In the transit control unit of a hydraulic-drive car according to claim 1 said 2nd motor capacity control means 
The valve means which switches a free passage with a hydraulic power unit, this hydraulic power unit, and the actuator 
that drives the capacity adjustable device of said transit motor, The transit control unit of the hydraulic-drive car 
characterized by having the controller which said valve means is operated [ controller ] and makes said actuator open 
said hydraulic power unit for free passage when it is detected that said transit control valve is in a center valve position 
with said 1st detection means. 

[Claim 5] It is the transit control unit of the hydraulic-drive car characterized by being a means by which said 1st 
detection means detects the actuation signal of both transit advance of said actuation means and go-astem in the transit 
control unit of a hydraulic-drive car according to claim 1 . 

[Claim 6] It is a means by which said 1st detection means detects the actuation signal of only transit advance of said 
actuation means in the transit control unit of a hydraulic-drive car according to claim 1 . The diaphragm which delays the 
return from the transit advance location and transit go-astern location of a transit control valve to a center valve position 
is prepared in each pilot line which tells the actuation signal of said transit advance and go-astern to said transit control 
valve. The transit control unit of the hydraulic-drive car characterized by making smaller than the aperture of the 
diaphragm which delays the return from a transit go-astem location aperture of the diaphragm which delays the return 
from said transit advance location. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] With respect to the transit control unit of hydraulic-drive cars, such as a hydraulic excavator, 
especially, this invention has the oil pressure transit motor of a variable-capacity mold as a driving source for transit, 
and relates to the transit control unit of the hydraulic-drive car which controls a travel speed by changing the capacity of 
the transit motor automatically according to a transit load. 
[0002] 

[Description of the Prior Art] As a transit control unit of hydraulic-drive cars, such as a hydraulic excavator, like a 
publication to JP,63-54521,U conventionally The hydraulic circuit for transit which contains the transit control valve 
which controls the flow rate of the pressure oil supplied to a transit motor from the hydraulic pump driven by the prime 
mover, and the oil pressure transit motor and hydraulic pump of the variable-capacity mold driven by the pressure oil 
supplied from this hydraulic pump, If the load pressure of a transit motor becomes large during actuation of a transit 
control valve, the thing equipped with the motor capacity control means which enlarges capacity (****) of a transit 
motor is known. In this transit control unit, since the load pressure of a transit motor is small at the time of light 
operation of a transit load, such as flat-ground transit The capacity (****) of a transit motor is controlled small and the 
high-speed (low torque) transit of it is attained. At the time of high operation of a transit load, such as climb transit and 
acceleration transit, the load pressure of a transit motor becomes high, the capacity (****) of a transit motor is 
controlled greatly, the transit of it with large (low speed) torque is attained, and sufficient attraction to carry out the 
climb of the slope is acquired. 

[0003] Moreover, between the transit motor of the hydraulic circuit for transit, and a transit control valve, a brake valve 
is usually prepared, when carrying out driving-down-slope transit by the time of moderation, or transit control valve 
neutrality, the circuit part between a brake valve and a transit motor serves as a closed circuit, and it enables it to slow 
down with the set pressure of a diaphragm of a brake valve or a relief valve. 

[0004] Here, as for the detecting element of the pressure for the displacement control of a transit motor, it is common to 
be prepared in the circuit part between a brake valve and a transit control valve for the antihunting of a displacement 
control. For this reason, since the circuit part between a transit control valve and a brake valve becomes tank ** through 
a transit control valve when not stepping on a pedal but running by transit control valve neutrality, a transit motor is 
controlled by the minimum capacity. 

[0005] Furthermore, transmission switchable on a high-speed gear and a low-speed gear is prepared in the output 
section of a transit motor, and it is switched to two steps, a high-speed gear and a low-speed gear, by actuation of a 
change-over switch. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the above-mentioned 
conventional technique. 

[0007] In recent years, improvement in the speed of an oil pressure transit car has come to be called for. For 
improvement in the speed, it is desirable by high-pressure-izing oil pressure and reducing a flow rate in consideration of 
input torque limitation control of a hydraulic pump, to lessen pressure loss of a circuit. Here, in order to secure the part 
which naturally reduced the flow rate, and a travel speed, the minimum capacity of a transit motor will be set up small, 
or the reduction gear ratio of transmission will be made small, and driving force is offset by high-pressure-ization. 
Moreover, improvement in the speed of an oil pressure transit car is realizable also by setting up the reduction gear ratio 
of transmission small. 

[0008] When the minimum capacity of a transit motor is set up small as mentioned above or the reduction gear ratio of 
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transmission is set up small, flat-groi^^^ansit, climb transit, etc. produce the fo||feng problem, when carrying out 
driving-down-slope transit without n<^Rpping on a pedal but giving driving for^TO a transit motor by transit control 
valve neutrality, although it is usually satisfactory at the time of transit. 

[0009] That is, when not stepping on a pedal but carrying out driving-down-slope transit by transit control valve 
neutrality, the circuit part between a brake valve and a transit motor tends to serve as a closed circuit as mentioned 
above, and it is going to slow down with the set pressure of a diaphragm of a brake valve or a relief valve, but since the 
circuit part between a transit control valve and a brake valve becomes tank ** through a transit control valve as 
mentioned above at this time, a transit motor is controlled by the minimum capacity, however, since the minimum 
capacity of a transit motor is small set up by the reason of this time above or the reduction gear ratio of TORANNSU 
missions is set up small, sufficient damping force is acquired - not having - a car body - a halt — or it cannot fully 
brake. Moreover, for this reason, the oil temperature in a circuit rises, and there is fear of hydraulic-equipment breakage. 

[0010] The purpose of this invention is offering the transit control unit of the hydraulic-drive car which can brake a car 
body appropriately at the time of the driving-down-slope transit by transit control valve neutrality, attaining 
improvement in the speed. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention adopts a configuration 
next. Namely, the hydraulic pump driven by the prime mover and the oil pressure transit motor of the variable-capacity 
mold driven by the pressure oil supplied from this hydraulic pump, The transit control valve which controls the flow 
rate of the pressure oil supplied to said transit motor from said hydraulic pump, In the transit control unit of the 
hydraulic-drive car equipped with an actuation means to operate this transit control valve, and the 1st motor capacity 
control means which will enlarge capacity of a transit motor if the load pressure of said transit motor becomes large 
during actuation of said transit control valve 1st detection means which detects the actuation condition of said transit 
control valve When it is detected that said transit control valve is in a center valve position with said 1st detection 
means, it considers as a configuration equipped with the 2nd motor capacity control means which enlarges capacity of 
said transit motor. 

[0012] Preferably the transit control unit of the above-mentioned hydraulic-drive car It is prepared in the output section 
of said transit motor. Transmission switchable on a high-speed gear and a low-speed gear, It has further the 2nd 
detection means which detects the change-over location of said transmission. Said 2nd motor capacity control means 
When it is detected that it is detected that said transit control valve is in a center valve position with said 1st detection 
means, and said transmission is in a high-speed gear with said 2nd detection means, capacity of said transit motor is 
enlarged. 

[0013] Moreover, preferably, said 2nd motor capacity control means includes the delay means which enlarges capacity 
of said transit motor after predetermined time progress, after it is detected that said transit control valve is in a center 
valve position. 

[0014] Furthermore, preferably, said 2nd motor capacity control means has the controller which said valve means is 
operated [ controller ] and makes said actuator open said hydraulic power unit for free passage, when it is detected that 
said transit control valve is in a center valve position with the valve means which switches a free passage with a 
hydraulic power unit, this hydraulic power unit, and the actuator that drives the capacity adjustable device of said transit 
motor, and said 1st detection means. 

[0015] Moreover, said 1st detection means is a means to detect the actuation signal of both transit advance of said 
actuation means and go-astern, preferably. 

[0016] Said 1st detection means may be a means to detect the actuation signal of only transit advance of said actuation 
means. In this case, when preparing the diaphragm which delays the return from the transit advance location and transit 
go-astern location of a transit control valve to a center valve position in each pilot line which tells the actuation signal of 
said transit advance and go-astem to said transit control valve, It is desirable to make smaller than the aperture of the 
diaphragm which delays the return from a transit go-astern location aperture of the diaphragm which delays the return 
from said transit advance location. 
[0017] 

[Function] In this invention constituted as mentioned above, in order to control so that the 2nd motor control means 
enlarges capacity of a transit motor if it is detected that a transit control valve is in a center valve position with the 1st 
detection means, when not stepping on a pedal but carrying out driving-down-slope transit by transit control valve 
neutrality, a transit motor is switched to large capacity. For this reason, the minimum **** of a transit motor is set up 
smaller than before, or the reduction gear ratio of TORANNSU missions is set up smaller than before, when it enables it 
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to run conventionally at high speed al^^ime of light operation of a transit load^^feb as flat-ground transit, an oil 
pressure brake force can be made to wBRe to increase at the time of driving-do\^Wope transit, a car body can be 
braked appropriately, and the rise of the oil temperature in a circuit can be prevented. For this reason, the oil pressure 
equipment breakdown by the oil-temperature rise in a circuit can be prevented. 

[0018] When it is detected that it is detected that a transit control valve is in a center valve position with the 1st 
detection means, and transmission is in a high-speed gear with the 2nd detection means When the 2nd motor control 
means enlarges capacity of a transit motor When transmission is in a high-speed gear and driving-down-slope transit is 
carried out by transit control valve neutrality, a transit motor is switched to large capacity. While an oil pressure brake 
force is made to increase as mentioned above and a car body can be braked appropriately When transmission is switched 
to the low-speed gear, while a transit motor is not switched to large capacity but predetermined damping force is 
acquired by the low-speed gear of transmission The superfluous moderation by the formation of small capacity of the 
motor capacity in a low-speed gear is avoided, and aggravation of a moderation feeling is prevented. 
[0019] While making good the moderation feeling in the high-speed gear immediately after returning a transit control 
valve to neutrality by forming a delay means in the 2nd motor capacity control means, and enlarging capacity of a 
transit motor after predetermined time progress after it is detected that a transit control valve is in a center valve 
position, a transit motor prevents generating of the cavitation by switching to large capacity. 

[0020] If it is detected that a transit control valve is in a center valve position with the valve means which switches a 
free passage with the actuator which drives a hydraulic power unit, this hydraulic power unit, and the capacity 
adjustable device of a transit motor for the 2nd motor capacity control means, and the 1st detection means, the 2nd 
motor capacity control means can be constituted in electric oil pressure by constituting from a controller which a valve 
means is operated [ controller ] and makes an actuator open a hydraulic power unit for free passage. 
[0021] Since a transit motor is switched to large capacity also when a transit control valve is returned from which 
condition of transit advance and transit go-astem to neutrality by carrying out as a means to detect the actuation signal 
of both transit advance of an actuation means and go-astem in the 1st detection means, the same moderation feeling is 
obtained by transit advance and transit go-astem. 

[0022] When it considers as a means detect the actuation signal of only the transit advance of an actuation means by the 
1st detection means, the difference of the moderation feeling of the transit advance when returning a transit control 
valve to neutrality and transit go-astem can do small by making small than the aperture of the diaphragm which delays 
the return from a transit go-astem location the aperture of the diaphragm which delays the return from the transit 
advance location of a transit control valve. Moreover, since what is necessary is just to form the sensor which detects 
the actuation signal of only transit advance, the cost reduction of equipment can be planned. 
[0023] 

[Example] Hereafter, a drawing explains the example of this invention. They are drawing 1 - a Fig. about the 1st 
example of this invention. 5 explains. In drawing 1 the transit control unit of the hydraulic-drive car of this example The 
main hydraulic power unit 4 which consists of regulators 3 which drive cam-plate 2a of the main process pump 2 of a 
variable-capacity mold, and a main process pump 2 driven with an engine 1 and an engine 1, and control ****** 
(displacement volume), The pilot hydraulic power unit 6 which consists of two pilot pumps 5a and 5b and a relief valve 
which sets up the upper limit of pilot oil pressure, and which is not illustrated, The transit drive circuit 8 containing the 
oil pressure transit motor 7 of the variable-capacity mold driven by the pressure oil supplied from a main process pump 
2, The transit control valve 9 which built in the variable aperture which controls the flow rate of the pressure oil 
supplied to the transit motor 7 from a main process pump 2, The pressure compensation valve 10 with a maximum load 
pressure detection device which is installed in the downstream of the variable aperture of the transit control valve 9, and 
controls variable-aperture order differential pressure almost uniformly, The pilot operated circuit 12 which tells the 
transit pilot valve equipment 1 1 which is operated by stepping on the pedal which an operator does not illustrate, and 
generates the pilot pressure according to a control input using the pressure oil of pilot pump 5a, and its pilot pressure to 
the control units 9a and 9b of the transit control valve 9, It is prepared in the output section of the transit motor 7, and by 
actuation of the oil hydraulic cylinder which is not illustrated The transmission 13 switchable on a high-speed gear and a 
low-speed gear, The transmission switching unit 14 which leads the pressure oil of pilot pump 5b to the oil hydraulic 
cylinder of transmission 13 alternatively, and switches transmission 13 to a high-speed gear and a low-speed gear, LS 
Rhine 1 5 which tells the maximum load pressure detected with the pressure compensation valve 10 to the load sensing 
pressure (it abbreviates to LS pressure below) regulator 3, It has the pump cut relief valve 16 which restricts the 
maximum discharge pressure of a main process pump 2, and LS Maine relief valve 17 which restricts the upper limit of 
LS Rhine 15. 

[0024] Actuator 4a for control to which a regulator 3 drives cam-plate 2a of a main process pump 2 as shown in drawing 
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2 , 1st servo- valve 4b for LS control controls the flow rate of the pressure ^fehich is drawn from LS Rhine 1 5, 

answers LS pressure, and is supplied ^Rtuator 4a, and controls ****** (displacSRnt volume of a main process pump 
2) of cam-plate 2a, It has 2nd servo-valve 4c for input torque limitation control which controls the flow rate of the 
pressure oil which answers the self discharge pressure of a main process pump 2, and is supplied to actuator 4a, and 
controls ****** (displacement volume of a main process pump 2) of cam-plate 2a. 

[0025] One pair of main lines 20a and 20b where the transit drive circuit 8 connects the transit motor 7 to the transit 
control valve 9, The brake valve 21 and the overload relief valves 22a and 22b which were installed between main-line 
20a and 20b, During actuation of the transit control valve 9, if the transit motor 7 is maintained at small **** (small 
capacity) and the load pressure of the transit motor 7 becomes large when the load pressure of the transit motor 7 is 
small, it consists of the 1st motor capacity control means 23 which switches the transit motor 7 to large **** (large 
capacity). Here, the minimum **** (the minimum capacity) of the transit motor 7 is set up smaller than the transit 
motor of the general former for improvement in the speed of an oil pressure transit car, and the 1st motor capacity 
control means switches the transit motor 7 to the minimum ****, when the load pressure of the transit motor 7 is low. 
For example, by this example, it is set as 50 cc/rev to the minimum **** (the minimum capacity) of the transit motor of 
the general former being 100 cc/rev. 

[0026] The transit control valve 9 is a normally open mold, it makes a tank 24 open the part between the transit control 
valve 9 of main lines 20a and 20b, and a brake valve 21 for free passage in a center valve position, and when the part 
between the brake valve 21 of main lines 20a and 20b and the transit motor 7 becomes negative pressure, it has the 
composition that the pressure oil in a tank 24 can be supplied. 

[0027] Generally a brake valve 21 is called a counterbalance valve, and has a center valve position and an open position 
on either side, and extracts them to a brake valve 21 at juxtaposition, 21a and 21b are prepared, and a brake valve 21 
makes the main lines 20a or 20b which serve as a discharge side of the transit motor 7 in a center valve position by 
return, and Diaphragms 21a and 21b and the overload relief valves 22a and 22b generate brake pressure in operational 
status from which the transit motor 7, such as driving-down-slope transit, receives a negative load. 
[0028] Oil hydraulic cylinder 23a for control which the 1st motor capacity control means 23 drives cam-plate 7a of the 
transit motor 7, and switches the capacity of the transit motor 7, Shuttle-valve 23b which chooses and takes out the load 
pressure of the high-tension side of main lines 20a and 20b, Control line 23c led to the rod side of oil hydraulic cylinder 
23a by making into a working pressure the load pressure taken out by shuttle-valve 23b, It has 23d of change-over 
valves which connect the bottom side of oil hydraulic cylinder 23a to a tank 24 when the load pressure led to control 
line 23c is small, and inform the bottom side of oil hydraulic cylinder 23a to control line 23c that the load pressure 
concerned becomes high. It will elongate according to an area difference with a rod side, and oil hydraulic cylinder 23 a 
will switch the transit motor 7 to the maximum **** (maximum capacity; only henceforth large **** or large capacity), 
if it contracts by the pressure oil of a rod side and the transit motor 7 is led to the load pressure of control line 23 c by the 
minimum **** (the minimum capacity; only henceforth small **** or small capacity) at a change and bottom side, 
when a bottom side is tank **. Since the transit motor 7 is switched to small **** since the load pressure of the transit 
motor 7 is small at the time of light operation of a transit load, such as flat-ground transit, high-speed (low torque) 
transit is attained and the load pressure of the transit motor 7 becomes high by this at the time of high operation of a 
transit load, such as climb transit and acceleration transit, the transit motor 7 is switched to large **** (low speed), and 
becomes that transit with large torque is possible. 

[0029] Pilot line 12a which a pilot operated circuit 12 tells control unit 9a of the transit control valve 9 that the pilot 
pressure of transit advance of transit pilot valve equipment 1 1 is, It has pilot line 12b which tells the pilot pressure of 
transit go-astern to control unit 9b of the transit control valve 9. Slow-return- valve 12e which consists of diaphragm 12c 
and 12d of check valves which make late return to the neutrality from the transit advance location of the transit control 
valve 9 at pilot line 12a, and ease the shock at the time of a halt or moderation is prepared. 12f of diaphragms which 
make late switch in a transit go-astem location from neutrality of the transit control valve 9 and return to the neutrality 
from a transit go-astem location at pilot line 12b, and ease the shock at the time of the time of a go-astern start or 
acceleration and a halt, or moderation is established. It extracts as drawing 12c, and it is the same, for example, has both 
12f of aperture of 1 .4mm. 

[0030] If it is in the location of illustration, switch 14b is operated and the transmission switching unit 14 is closed when 
power-source 14a, low-speed gear selecting-switch 14b, and low-speed gear selecting-switch 14b are open, it will be 
excited, and it has solenoid- valve 14c switched from the location of illustration. When a solenoid valve 14 is in the 
location of illustration, the oil hydraulic cylinder for a gear change-over which transmission 1 3 does not illustrate is 
connected to a tank 24, transmission 13 will be switched to a high-speed gear, if the low- speed gear selecting switch 14 
is operated and a solenoid valve 14 is switched from the location of illustration, the pressure oil of pilot pump 5b will be 
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sent to the oil hydraulic cylinder for tj^fear change of transmission 13, and tran^^ion 13 will be switched to a low- 
speed gear. 

[0031] Moreover, the transit control unit of this example is connected to pilot line 12a of a pilot operated circuit 12 as 
the characteristic configuration. Pressure switch 30a turned on if the pilot pressure of transit advance which is the 
secondary pressure of transit pilot valve equipment 1 1 becomes more than the pressure which moves the transit control 
valve 9 from a center valve position to an actuated position, Pressure switch 30b turned on if it becomes more than the 
pressure by which it connects with pilot line 12b of a pilot operated circuit 12, and the pilot pressure of the transit go- 
astern which is the secondary pressure of transit pilot valve equipment 1 1 moves the transit control valve 9 from a 
center valve position to an actuated position, The sensing line 3 1 which is connected between low-speed gear selecting- 
switch 14b of the transmission switching unit 14, and solenoid- valve 14c, and takes out the signal of low-speed gear 
selecting-switch 14b, The controller 32 which inputs the signal from pressure switches 30 and 30b, and the signal from a 
sensing line 31, and performs predetermined processing, Load Rhine 34a and 34b and the shuttle valve 35 which are 
connected to main lines 20a and 20b between the transit motor 7 and a brake valve 21, and choose and take out the load 
pressure of the high-tension side of the transit motor 7, The control line 36 told to control line 23 c by making into a 
working pressure the load pressure taken out by the shuttle valve 35, The solenoid valve 33 which it is installed in a 
control line 36 and driven with the signal from a controller 32, It has the check valve 37 which prevents that the high- 
pressure load pressure gets across to shuttle- valve 23b at the time of high pressure from the pressure by which the load 
pressure told to control line 23c is taken out from a control line 36 by shuttle-valve 23b. 

[0032] A solenoid valve 33 will be switched to the actuated position on the right-hand side of illustration, if it is 
switched to the closed position which intercepts the control line 36 on the left-hand side of illustration, a free passage 
with a shuttle valve 35 and control line 23c is severed and the driving signal from a controller 3 is turned off, when the 
driving signal from a controller 32 is ON, and it makes control line 23c open a shuttle valve 35 for free passage through 
diaphragm 33a built in the control line 36 and the solenoid valve 33. Drawing 33a is about 0.6mm in diameter, and 
commits an oil pressure timer. 

[0033] A functional block diagram shows the processing facility of a controller 32 to drawing_3 . The controller 32 has 
OR fimction 32c which inputs OR function 32a which inputs the signal of the transit pressure switches 30a and 30b, and 
the signal of low-speed gear selecting-switch 14b, timer function 32b which inputs the output of OR function 32a, the 
output of OR function 32a, and the output of timer function 32b, and controls a solenoid valve 33. Low-speed gear 
selecting-switch 14b is closed, in the condition that transmission 13 is switched to the low- speed gear, the signal of low- 
speed gear selecting-switch 14b is ON, ON signal is outputted from OR function 32c, and the solenoid valve 33 is 
switched to the closed position on the left-hand side of illustration. Low-speed gear selecting-switch 14b is opened, and 
in the condition that transmission 13 is switched to the high-speed gear, from OR function 32c, ON signal is similarly 
outputted as the signal of low-speed gear selecting-switch 14b is OFF and one side of the transit pressure switches 30a 
and 30b is ON at this time, and the solenoid valve 33 is switched to the closed position on the left-hand side of 
illustration. On the other hand, if both the transit pressure switches 30a and 30b are turned off in the state of OFF of the 
signal of low-speed gear switch 14b, the output of OR function 32c will be turned off after the predetermined time 
progress, for example, 1.5 seconds, set up by timer 32b, and a solenoid valve 33 will be switched to the actuated 
position where drawing 33a on the right-hand side of illustration functions. 

[0034] Pressure switches 30a and 30b constitute above the 1st detection means which detects the actuation condition of 
the transit control valve 9. A controller 32, a solenoid valve 33, load Rhine 34a and 34b, a shuttle valve 35, and a 
control line 36 When it is detected that the transit control valve 9 is in a center valve position with the detection means 
30a and 30b of the above 1st, the 2nd motor capacity control means which enlarges capacity of the transit motor 7 is 
constituted. 

[0035] A sensing line 31 constitutes the 2nd detection means which detects the change-over location of transmission 13. 
Moreover, the motor capacity control means 32, 33, 34a, 34b, 35, and 36 of the above 2nd When it is detected that it is 
detected that the transit control valve 9 is in a center valve position with the 1st detection means 30a and 30b, and 
transmission 13 is in a high-speed gear with the 2nd detection means 31, it controls to enlarge capacity of the transit 
motor 7. 

[0036] Furthermore, timer function 32b of a controller 32 constitutes the delay means which enlarges capacity of the 
transit motor 7 after predetermined time progress, after it is detected that the transit control valve 9 is in a center valve 
position. Moreover, load Rhine 34a and 34b and a shuttle valve 35 constitute the hydraulic power unit of the 2nd motor 
capacity control means. 

[0037] Next, actuation of this example constituted as mentioned above is explained. 

[0038] First, at the time of usual transit, such as flat-ground transit and climb transit, the transit control valve is operated 
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from the center valve position with th^fept pressure of the pilot lines 12a or 12b<^^pilot operated circuit 12, one side 
of pressure switches 30a and 30b ser^BTs ON, ON signal is outputted from OR flRtion 32c of a controller 32, and a 
solenoid valve 33 is switched to the closed position on the left-hand side of drawing 1 . For this reason, a free passage 
with control line 23c of the 1st motor capacity control means 23 and the shuttle valve 35 of the 2nd motor capacity 
control means is severed, and the load pressure taken out by shuttle- valve 23b is led to control line 23 c. 
[0039] And among transit, since the load pressure of the transit motor 7 is small at the time of light operation of a transit 
load, such as flat-ground transit, 23d of change-over valves of the 1st motor capacity control means 23 connects the 
bottom side of oil hydraulic cylinder 23a to a tank 24, and a change and the high-speed (low torque) transit of oil 
hydraulic cylinder 23a are usually attained in the transit motor 7 at small **** (small capacity). 

[0040] Here, In this example, as mentioned above, the minimum **** (the minimum capacity) of the transit motor 7 is 
set up smaller than the transit motor of the general former, and at the time of light operation of a transit load, such as 
flat-ground transit, it can run rather than the oil pressure transit car of the general former at high speed. Hereafter, this 
point is explained in full detail. 

[0041] As mentioned above, in this example, the minimum **** (the minimum capacity) of the transit motor 7 is 
formed into small capacity with 50 cc/rev to 100 cc/rev of the general former, in this case, the rotational frequency 
(travel speed) of the transit motor 7 — motor capacity — a transit flow rate — **** — since it is obtained by things, a 
travel speed should become the same if the flow rate supplied to the transit motor 7 from a main process pump 2 in 
proportion to reduction of motor capacity, i.e., a transit flow rate, is reduced — it comes out. 

[0042] The pressure loss of the circuit when reducing continuously the flow rate (transit flow rate) which makes small 
continuously the minimum **** (the minimum capacity) of the transit motor 7 from 100 cc/rev at 50 cc/rev, and is 
supplied to drawin g 4 from a main process pump 2 at the transit motor 7 corresponding to this from 2001. / min to 1001. / 
min, and the relation of change of a travel speed are shown. As mentioned above, since the rotational frequency of a 
transit motor is equivalent to the value which **(ed) motor capacity by the transit flow rate, if the minimum **** (the 
minimum capacity) and the transit flow rate of the transit motor 7 are reduced-like proportionally, the rotational 
frequency (travel speed) of the transit motor 7 should not change, however, in fact, as shown in drawing 4 , as a result of 
[ whose a transit flow rate decreases ] it is alike, and following and the pressure loss of a circuit decreasing, as for the 
rotational frequency (travel speed) of the transit motor 7, a transit flow rate decreases — it is alike, and follows and 
increases. 

[0043] On the other hand, it is necessary to offset the fall of the driving force of a part with which the transit flow rate 
decreased by high-pressure-izing oil pressure. Here, as drawing 2 explained, there is an input torque limitation control 
function by 2nd servo- valve 4c in the regulator 3 of the main process pump 2 of this example, and the amount of 
maximum possible discharge flow of a main process pump 2 is controlled to decrease as are shown in drawing 5 and the 
discharge pressure of a main process pump 2 increases. For example, if the discharge pressure of a main process pump 2 
increases [ that whose amount of maximum possible discharge flow was ql ] to P2 when the discharge pressure of a 
main process pump 2 is PI, the amount of maximum possible discharge flow will decrease to q2. Therefore, by using 
the input torque limitation control function of a regulator 3, a transit flow rate can be reduced and oil pressure can be 
high-pressure-ized. 

[0044] As mentioned above, while lessening pressure loss of a circuit by high-pressure-izing oil pressure and reducing a 
transit flow rate, in order to secure the part which reduced the transit flow rate, and a travel speed, it becomes 
accelerable [ an oil pressure transit car ] by little pressure loss by setting up the minimum capacity of the transit motor 7 
small. 

[0045] On the other hand, since the load pressure of the transit motor 7 becomes high at the time of high operation of a 
transit load, such as climb transit and acceleration transit, 23d of change-over valves connects the bottom side of oil 
hydraulic cylinder 23 a to control line 23 c, a change and the transit of oil hydraulic cylinder 23 a with large (low speed) 
torque are attained in the transit motor 7 at large **** (large capacity), and sufficient attraction to carry out the climb of 
the slope is acquired. 

[0046] Similarly capacity change control of the above transit motor 7 is performed irrespective of the change condition 
situation of transmission 13. 

[0047] Next, where it closed low-speed gear selecting-switch 14b of the transmission switching unit 14 and transmission 
13 is switched to a low-speed gear When carrying out driving-down-slope transit without making the transit control 
valve 9 neutrality, without stepping on a pedal and giving driving force to the transit motor 7 Since the signal of low- 
speed gear selecting-switch 14b is ON, ON signal is outputted from OR function 32c of a controller 32 and a solenoid 
valve 33 is switched to the closed position on the left-hand side of drawing 1 , A free passage with control line 23c of 
the 1st motor capacity control means 23 and the shuttle valve 35 of the 2nd motor capacity control means is severed, 



http ://www4.ipdl .ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 



10/22/2004 



Page 7 of 8 



and the pressure taken out by shuttle-^fcp 23b is led to control line 23c. Since th^^isit control valve 9 of a normally 
open mold is in a center valve positioHRhis time, the part between the transit co^Rl valve 9 of main lines 20a and 
20b and a brake valve 21 is open for free passage on a tank 24, the main-line part concerned serves as tank **, and this 
tank ** is led to control line 23c. For this reason, 23d of change-over valves of the 1st motor capacity control means 23 
connects the bottom side of oil hydraulic cylinder 23a to a tank 24, and oil hydraulic cylinder 23a switches the transit 
motor 7 to small **** (small capacity). Moreover, since a brake valve 21 returns to a center valve position, brake 
pressure occurs in the main lines 20a or 20b which the circuit part containing main-line 20a between a brake valve 21 
and the transit motor 7 and 20 minutes serves as a closed circuit, and serve as a discharge side of the transit motor 7 by 
Diaphragms 21a and 21b and the overload relief valves 22a and 22b. for this reason, even if the transit motor 7 is 
switched to small **** as mentioned above, since low-speed gear selecting-switch 14b is closed and transmission 13 is 
switched to the low-speed gear, predetermined damping force obtains it - having - a car body - a halt ~ or it can brake 
appropriately. Moreover, that the transit motor 7 is switched to small **** prevents aggravation of the moderation 
feeling in a low-speed gear rather. 

[0048] In the condition that low-speed gear selecting-switch 14b of the transmission switching unit 14 is opened, and 
transmission 13 is switched to the high-speed gear on the other hand When performing driving-down-slope transit by 
the above-mentioned transit control valve neutrality the signal of pressure switches 30a and 30b — each — OFF ~ and 
the actuated position where an OFF signal is outputted from OR function 32c of a controller 32, and a solenoid valve 33 
has drawing 33a on the right-hand side of drawing 1 since the signal of low-speed gear selecting-switch 14b is also OFF 
- change **. For this reason, control line 23c of the 1st motor capacity control means 23 and the shuttle valve 35 of the 
2nd motor capacity control means are open for free passage, and the pressure taken out by the shuttle valve 35 is led to 
control line 23c. Since a brake valve 21 returns to a center valve position as mentioned above at this time, brake 
pressure has occurred in the main lines 20a or 20b used as the discharge side of the transit motor 7, and this high- 
pressure brake pressure is led to control line 23 c. For this reason, 23d of change-over valves of the 1st motor capacity 
control means 23 connects the bottom side of oil hydraulic cylinder 23a to control line 23c, and oil hydraulic cylinder 
23a makes the oil pressure brake force of a change and the transit motor 7 increase the transit motor 7 to large **** 
(large capacity). 

[0049] Here, in this example, as mentioned above, it has set up smaller than the transit motor of the general former for 
improvement in the speed of the minimum **** (the minimum capacity) of the transit motor 7 of an oil pressure transit 
car. for this reason, when transit control valve neutrality performs driving-down-slope transit in the condition that 
transmission 13 is switched to the high-speed gear as mentioned above, if the transit motor 7 is switched to small **** 
like the case where transmission 13 is in a low-speed gear, sufficient damping force will be acquired — not having — a 
car body — a halt — or it cannot fully brake. For this reason, the oil temperature in a circuit rises and there is fear of 
hydraulic-equipment breakage. 

[0050] The transit motor 7 is switched to large **** (large capacity), and makes the oil pressure brake force of the 
transit motor 7 increase as mentioned above in this example. For this reason, even if transmission 13 is switched to the 
high-speed gear, predetermined damping force is acquired, and lessen generation of heat a halt or in the circuit which 
can fully be decelerated and contains main-line 20a between a brake valve 21 and the transit motor 7, and 20 minutes 
for a car body, and an operator is made to step on a pedal depending on the case, a cold pressure oil is newly supplied, 
and the oil-temperature rise in a circuit can be prevented. 

[0051] Moreover, immediately after usually shifting to driving-down-slope transit from transit, where transmission 13 is 
switched to a high-speed gear, and returning the transit control valve 9 to a center valve position After the 
predetermined time progress set up by timer 32b after the signal of the transit pressure switches 30a or 30b was turned 
off from ON since timer function 32b was in a controller 32, For example, the output of OR function 32c is turned off 
after 1.5 seconds, and a solenoid valve 33 is switched to the actuated position on the right-hand side of illustration with 
this time lag. Moreover, since there is drawing 33a as an oil pressure timer in the actuated position of a solenoid valve 
33, even if a solenoid valve 33 is switched to an actuated position, it is prevented that the transit motor 7 is suddenly 
switched to large ****. For this reason, just as it returns the transit control valve 9 to neutrality, while slowing down 
suddenly is prevented and the moderation feeling in a high-speed gear becomes good, generating of the cavitation by the 
transit motor 7 switching to large **** can be prevented. 

[0052] Since the transit motor 7 switches to large **** according to this example as mentioned above when not stepping 
on a pedal but carrying out driving-down-slope transit by transit control valve neutrality while being able to run 
conventionally at high speed at the time of light operation of a transit load, such as flat-ground transit, since the 
minimum **** of the transit motor 7 was made smaller than the transit motor of the general former, an oil pressure 
brake force can be made to be able to increase, a car body can be braked appropriately, and the rise of the oil 
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temperature in a circuit can be preverj^^For this reason, the oil pressure equipm^^reakdown by the oil-temperature 
rise in a circuit can be prevented. 

[0053] Moreover, since timer function 32b is in a controller 32 and there is drawing 33a as an oil pressure timer also in 
the actuated position of a solenoid valve 33, while the moderation feeling in the high-speed gear immediately after 
returning the transit control valve 9 to neutrality becomes good, generating of the cavitation by the transit motor 7 
switching to large **** can be prevented. 

[0054] Moreover, since the displacement control of the transit motor 7 by the change of a solenoid valve 33 is 
performed only when transmission 13 is in a high-speed gear, it can prevent that a moderation feeling in case 
transmission 13 is in a low-speed gear gets worse. 

[0055] Drawing 6 explains the 2nd example of this invention. As 1st detection means which detects the actuation 
condition of the transit control valve 9, this example detects only the pilot pressure of transit advance. The same sign is 
given to the member equivalent to the member shown in d rawing 1 among drawing. 

[0056] In drawing 6 , pressure switch 30a turned on if it becomes more than the pressure by which the pilot pressure of 
transit advance which is the secondary pressure of transit pilot valve equipment 1 1 moves the transit control valve 9 
from a center valve position only to pilot line 12a of a pilot operated circuit 12 in an actuated position is prepared. The 
signal of pressure switch 30a is inputted into a controller 32. Moreover, from 12f of diaphragms prepared in pilot line 
12b, drawing 12c of slow-return- valve 12e prepared in pilot line 12a is made small, and carries out aperture, for 
example, the aperture of diaphragm 12c is 0.8mm to the aperture of 12f of diaphragms being the 1.4 samemm as the 1st 
example. 

[0057] In this example, where transmission 13 is switched to a high-speed gear at the time of usual operation by transit 
go-astem, in OFF, since the signal of pressure switch 30a is OFF, the signal of low-speed gear selecting-switch 14b is 
switched for it to the actuated position of illustration, and, as for a solenoid valve 33, a shuttle valve 35 and control line 
23 c are open for free passage. However, since the load pressure taken out by shuttle- valve 23b in this case is led to 
control line 23 c, a substantial difference will be in the condition of the time of a solenoid valve 33 being in a closed 
position, and transit. Moreover, since aperture of drawing 12c of pilot valve 12a by the side of transit advance was made 
small, the difference of the moderation feeling of order ** can be made small. Therefore, the almost same effectiveness 
as the 1st example is acquired by this example. Moreover, according to this example, since the pressure switch was 
attached only to pilot line 12a by the side of transit advance, the cost reduction of a transit control unit can be planned. 
[0058] In addition, although the minimum capacity of a transit motor was made small in the above example for 
improvement in the speed of an oil pressure transit car, the same effectiveness is acquired even if improvement in the 
speed is possible even if it makes the reduction gear ratio of transmission small, and it applies this invention in this case. 

[0059] 

[Effect of the Invention] Since according to this invention it will enlarge capacity of a transit motor if it is detected that 
a transit control valve is in a center valve position, an oil pressure brake force can be made to be able to increase at the 
time of driving-down-slope transit, a car body can be braked appropriately, accelerating an oil pressure transit car, and 
the rise of the oil temperature in a circuit can be prevented. For this reason, the oil pressure equipment breakdown by the 
oil-temperature rise in a circuit can be prevented. 

[0060] Moreover, since capacity of a transit motor is enlarged when a transit control valve is in a center valve position 
and transmission is in a high-speed gear, when transmission is in a low-speed gear, aggravation of a moderation feeling 
can be prevented. 

[0061] Moreover, while the moderation feeling in the high-speed gear immediately after returning a transit control valve 
to neutrality becomes good since capacity of a transit motor is enlarged after predetermined time progress after it is 
detected that a transit control valve is in a center valve position, generating of the cavitation by a transit motor switching 
to large capacity can be prevented. 

[0062] Furthermore, since it considered as a means detect the actuation signal of only the transit advance of an actuation 
means by the 1 st detection means and the aperture of the diaphragm which delays the return from the transit advance 
location of a transit control valve made small than the aperture of the diaphragm which delays the return from a transit 
go-astem location, while being able to do small the difference of the moderation feeling of the transit advance when 
returning a transit control valve to neutrality, and transit go-astem, the cost reduction of equipment can plan. 

[Translation done.] 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
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t§iS©i*>72 ir±^>7-2©f4«2 a£|giSb 
Titftefi (#L©(7^«) ^r^JW-r 51-^1/-^ 3 40 

a, 5bt/WDs/hiEffl±i*gft5i^U^ 
•J 'J-7#f!:M$nS^ D v h»£E«6 i:^ ±tf 

©»E;fcfT*-*7£$tr;ifTffittlIli&8i:* i#>r 

2 7 c«*&£n*Ea©at«*iM»-r* 

5r^«[t)*F«3KLfe^ffSiJffll#9 ^ff $»JfflI# 9 ©ql 
g&E (3 ©T«tfl]fc»H<*ft, rT^R 0 ©i»IE*SB 
-^CW»r*«*ft«EA*liH)M»lft©ff*1f«# 1 
0 — # A 5 m^L^^^.y;u&Sgtrc i;tc J; 0 50 



SI lMtO/Wn* hEE**^ffSy»#9©»^« 
9 a, gbte^s/Hny M#1B12J:, j£ff* 

— * 7©m*gB^K»e>n. B^ua^ajES'y >yo 

^'^3>13t /Wo "J h^>7*5 b©EEifi£ h ^ 
3: y->3> 1 3©?4flE'>'; >^"(3S^WC3|#, S 
?>>X ~ y*>3> 1 afc^a^-Vfcffia^fctCSDJSlx 
5^>X5r>3 >Wi&=£g Ht, ff7J*i«# 1 0 

i5t, ±^>7*2©g^p±ttim**'JPS'r5^>r73-/ 

h'J'J-7#16J:, LS7f> 1 5ffl±KS#JIB-r4 
[0 0 2 4] U-^u-* 3fcfc, i2ic*t,tai:, £ 

TrfiJET^^j-^— ^ 4 a^«$££ft.£E}S©a?t:B£$J 
»U 2 a ©*£$£■: (±^>7*2 ©J¥L©lt^*) 
*©jaPf-5L S$iJ8Pffl©SI 1 +>— tf#4 bi:, £tf>7 
2©gB©tttBEE±»{c*£;SLt»S£ET^^ii— * 4 a 
^tt»*nSffi©Jf«4i»l/. «SHS2a©«lE« 

IS»J»ffl©Sg2-y— tf#4 c U-5« 
[0 0 2 5] ^fTlliftllSS 8 it, 7 *j£fr»j 

flP#9fcg&lfc-r5 1*T©3E*1S§2 0 a, 20bh, ±1 
S§2 0a, 2 0 bP^tclSg^ttfeT'U — ^#2 1SW 
-M-D-KU U— 7#2 2 a, 22bt, j£fr*JIBl# 
9©^^, Tifi^— ^ TfflM^ffi^AS'h^Ofc^tt^ 

*^ffi** s ^#<5fe^i:*ff ; E-^7*^:fiite (*« 
«) CWJftASJSl©*— ^S*#J»*S2 3iTltf 
^i^-C^^5c c ^fT^E— 1> 7 ©«/J%l«te (g/jNg 
«) l±«3ff**T*^©^a<b©fc©ti£5tE— flS©^fT^E- 

Stts ^fi 1 ^-^ 7©M^JE^l* i ^£t^i:#{ctt^^f ; e- 
^7**©«/J%«<Et:«IlftA-5. se*-^©^ 
fT^e-^©g/h«te (^'J^«) tflOOcc/rev 
T-$>5©tcMLT, *»Jfli5 0cc/revi:i 

[0 0 2 6] jtfT»J»#9H:y-^^ar— 7">S-e» 

(ffi:ffigT-igSS2 0 a, 2 0 b©^ff$iJ®#9 i: 
^b-^r#2 1 £<Dm(D$>ft%t> >t> 2 4(C^il?-fr> 
3EWSS2 0a, 2 0b©7U-*#2 
i:©P^©gP73-A s Mff(c^ofei: tlc^ >^ 2 4rt©E$ 
* WI&Tf * 4 «fiSC & o T ^ -S . 

[0 0 2 7] ^U-dr#2 1 i±-«Slc*'j7>^^-7>^ 
#i:Df«n-2>*©T-$»»3x ^Siag^^W^SMi:* 
*LA 1 o^U-+#2 1 izmmz%l>) 2 1 a, 2 1 btf 
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!K f D21a, 2 1 bt^-D- K 'J U-7#2 
2 a, 2 2 btci^ff*-* 7©P±tB{aji:&£± i gS§ 

2 0 a£ fete 2 0 btlT'U — drffiSr^l^^-a-So 

[ 0 0 2 8] fg lCD^-*^fl$iJfSP^@2 30\ ^fT* 
7. (OMR 7 aiSEUrb*^— ^ 7©S«*«ISSA 
S(WPH»E*y , J>y2 3ai:, ±f!g2 0a, 2 0b 

ff^7i: LTttS^U >y 2 3 a©n y K«H3K 

^>23ct, mw^><{> 2 3c 

'J^V^§liiEi' l J >**2 3 a©# h A{H"J£>>^ 2 

4cau»u ^i2A^ff#* 5 iiK&3h?f&ff 2 

3 a©# h A{BJ£#JfflJ^'f > 2 3 c CSHSf 2 
3 dt5tLtU5o lAEE^U >^2 3 a«*hZ>li« 
* >*JE©t#fcin * F{||©ff?fcfc:J; DiRifgU jtfr^E 
— * 7 (g'J^« ; WT> J&fc/htSteXtt'h 
glfc^o) KIJJ&X., 41 h AmiZfflffl5>4 > 2 3 c© 

U TEfi^-t 7 £«AM$£ («*gfi ; 

[0 0 2 9] /U D y Ym*m& 1 2 fcfcj&fir'W D j/ |> 
1 CD^ff D «^ hff^3*^fT§iJfflI#9 
©»fl5SB9aC£*.4>Woy h 5 1" > 1 2 a fc, jtff 
&.m<»/Uuy hBE**jtff*J»#9cD*f^»9 bee 

d >y h 7^ > 1 2 b U ;W 

> 1 2 afcrtt^fr*"Jffli#9©^fTB!iJl(ag* i e> t t»S;^© 

1 2 cStf?-i. <7# 1 2 d^^^-S^D — 'J* — ># 
1 2 etfggtt^j-u /HD>^7>f>12 btcii^ffffl 

»# 9 ©*3i3{p^^ff o ^xsz>-^ff^ 

B#StFff±X(iM3iB#©^3 y*t«»t5«D 1 2f 
<b*VO"> So «■) 1 2 chiO 1 2 f fctfc&CPI 

[0030] i-7>^^'r>3 >wWkmm 1 4 « v 11 

Hat, ffi»=¥=-WiiR*-f »?14bt, ffiS^ai 
tR^i' vf- 1 4 b* s ^^T^^i:tlilll^©e®{c$> 

*U i^CDfiI*f.«lftx.e,tlSlI# 1 4 c tZ^L 
tos, 4A s 0^©{iSicfe2.i:#(c(i h5-> 

X5r>a>l 3©l2^b&^=¥ : -\'12J$&B§©i4EE'>U > 
2 4£ji<!SU b^>^S >^i/3> 1 3Ki§ 
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1 4 #l2l^©{£g*><=>l2)l&;t £*l-5 d 
v b©ffvS* 5 h^>^ ~ -r>a > 1 3©3=-* 

x. Hi ©&EE ->U £*i> h ^ >^ 5 >->3 > 

[0 0 3 1 ] *fc, *£ffi0y©j£fT$Jff8BI;S:. ^©« 
SSfftftsEi: bt, aw d •> hgRftHES l 2©;W n y h 
7-f> 1 2 al:8i$li, ^fT/W d y 1 1 © 

— ^{ffl©EE*-C*S^ffmjjt©>'W HEEAtfjtfTffl 
10 @P#9^*3i:<ug* i e»^l!jiiM«ci!j7!)^J5:*Jii±(c^^ 
tONt5E*X-f yf-3 0at, D »> hjSf1=0§§ 

1 2©;WD.y h7-f>12 btgSS^n, Mff^-fo 
"J Yftmm. 1 1 ©^«flJ©EEa-C*-5*fT£ii©/W n 

fiEijW±{C«cSfcON1-2.flE^^'r 3 0 b fc % h 
7>x5r>3>fgi8Il 4©fi^^-¥51^x^ -y^ 
• 14b 1 4 c©WtcgE^^n, fg^S^-^SJR^ 

^•yfl4 b©ff^*«l0ttJ1-^dJ7'r >3 1 i:, JE^J 
X-f '^30, 3 0 b*^©ff^t^fat5^1' > 3 1 
20 ©fB^-^A^bF/f^fflMS^^a^v h d — 5 3 2 t. 
fefx^—? 7 h-7\s—*#2 1 i:©P^T-±^S§2 0 a, 

2 0bl:Si$ft, M?f^-# 7©igJE#J©H*?ff;ti£ 
jl^b-t^Om-rA^^i- > 3 4 a, 34bM->th 

f^t!)ff7Ji:bT$iJ^^'C>2 3cCfix?.W7^>3 
ftm^J > 3 6tiSB^tl, 3>hP-73 2* 

e»©<t^{Ccfc *)mmisnz>nm#3 3 1. um^-f>3 

;u#2 3 br-BtD!±i$tT,^EE*J: t) *^il©i: ^{r^ffl 
30 iaffi©*^** 5 ^^ h;v#2 3 b^fct>2>Z.t&m± 

[0 0 3 2] W.ffi.#3 3(i, n> hP- 7 3 2is>h<T>m. 
i&fS^A 5 ON©i:#ttia^{HiJffl$iJffll7-r > 3 6£}gBf 

^-5BB(aBK:«siit&n, h-»u# 3 5 tmw^j > 

2 3 c i:©JIjiI£tBr*>. n > h □— ^ 3 ^e>©|gl&ff •§ 

m^-f>3 6Rvnmfr3 3^m^ntzm.K> 33a* 
^u->t h;b#3 5*»j»7-r >2 3 ctcig®^-e- 

So tt») 3 3 al±#Jx.«iSg0. 6mmISt-fe^ ift 
40 E^-fv-©itSt5. 

[0033] 3>hp-73 2 (D^mmm^m 3 tc^gg 

7uyVm-Zm-r 0 3>Fd-73 2I1 ^ffJE^X^ 
'^3 0a, 3 0 b©«-5fcffiJS=¥-t'»iR>l-f »^ 1 4 
b<Dm^*Xt>? ■2>OR^|g3 2 ai:, OR«W63 2a 
©ttJ*4A*-rS^f ^-^3 2 bt> OR|gy?g3 2 
aOtBArfc^'f v— «|g3 2 b©ffi^$ A^j bm^# 3 

3 £»fp-fSORS8f£3 2 c t5:tLTl^, 

Y'^Hb b ?> n, l-7>^vyy3>l 

50 X-T -^7° 1 4 b©fi^liONT-$) ORM3 2c* 
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nn^ttffi-cJifia^+a^'f i 4 b©/g^« 

OFFtSi^ C©t S^fTJE*^.-!' -y^3 0 a, 30 
b©-£#ONT-&3hOR8tH!3 2 c4>6l±H*l:0 
NM^tfftifcStU «8t#3 3ttB5*&fflora(aiIt«I 
Jftifcft-Cl^-So y*- 1 4 b©{i-sf 

tfOFFOttJB-CitfTflE*;** yf3 0 a, 30b#£ 
fetOFFtCJ&Sfc^ ^-fv— 3 2 b^»S*ixfcBrS 10 
ttNIJEia* 5»«COR*ll3 2c©ttlA 

liOFFtfiD, 3 3 ttia^tflJ©^ *? 3 3 a A* 

[0 0 3 4] Jil±CJ3^-C, JE*^-r ^30a, 30 

£*|J*U 3>bD-732, 1I#3 3, ft£?r^ > 

3 4 a, 3 4 b, y+1- ;V# 3 5 JkZFt&lffl 1 ? 'f >3 6 
fcfc, ±§B$S 1 ©taw*® 30a, 3 0b C it) Mfr&IW 
#9#*i^Btc&3c£^ffi£iifci;#fc:, 

— *7©g«**gK*-4!62 — 20 
[0 0 3 5 ] Sfc, t&i±J^f > 3 llih7>Xi'r>3 

±13812©*:— ^^S$"Jffll^©3 2 , 3 3, 3 4 a, 3 

4 b, 3 5, 3 6ii, m 1 ©*£aj#l£3 0 a, 3 0btC 

it 2 ©1$J±i3M£ 3 let!) h^>^5yf>3>l 3#i^ 
CfeSC ttf&fcB^ftfc i: § C^ff *— * 7 ©^ 

[0 0 3 6] Sts 3>hD- 7 32©^'('v-I|g3 30 

2 btt, ;tfW$#9* J *5^Btc&3C £#}&tB£;ft. 

•3 S*f 5 „ IS7034a, 3 4 

bOT->+ h^#3 5ttSS2CD;e-*««IM»#®©$ft 

[0037] mz, &.±<D£oiz&i&isfr*nMm<DW> 
[0038] w-m^n, a*7tfr*, ss^firBt 

tcteyW d -y HfftlHiES 1 2©/W D'^^ona 

(MHP&HtftdivCStK ff^^l' ^^3 0 a, 30b 
©-SliONtft!), 3>hD-73 2©ORSIg32 
c^ttONfi-sftfffiTj^tU tl#3 3 (±13 1 £$JCD 

?ap^®2 3(D%ffl : 7H>2 3 c tm2co^-t>®mmm 

#■©©->* 5 tWigiitet&fciV fr]®^ > 2 

3 c h;i/#2 3 bT-ffiOtii^nfeM^iETJ* 5 ^ 

[ 0 0 3 9 ] ^ LTiim^T© *T^, feftM. 

^©g^jl^JCli^f*-^ 7©|i?S|,E;>jA s 'h£^© 50 
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T% fg 1 ©^-^^a$iJSS^K2 3cD«im#2 3 dtt» 
Ey'J >^2 3 a©# h A$J£* 2 4£jii&U & 

[0 0 4 0] C3T% *H»JT-«. i!5xELfc,fc-5(C 

So 

[o o 4 i ] Huiibfeidt;, ^mmmr-it, ^fT^e- 

^7C«*fi[6 £&#-)&© 100cc/ 

r evMbt 50cc/rev t'l^Mfc 

TtfT^-^ 7 ©HUES (Ttfir^S) tt^e — * 

[0 0 4 2] B4C, ifefi^-* 7 ©fi/hMfc («'J>£ 
S) ^ 100cc/revfrt>50cc/revl:18 
fl*J{C'h£<U itl(C^UT±^>r2 fr^fT^- 

m i n^e> 1 0 0 U y \>)\</m i nCiiiWc^e, U/fc 
i: $ ©[HS&©ffi*ffi* i:?6fTjiJg©^"fb©gH&£ . 
±l3©i -5 CTgfT^-* ©Isltel&fcfc*-* g«4^ff ffi 

(«'j^s) fc^fT««*Jt«wt:«e>-B-ajtfT ; E— ^ 

oTHSS©ff*J«^A J M'>t-?.je^ Mft*:-* 7 ©HI 

[0 0 4 3] -75i, ^«*A^M'J>bfc7>©IKi&7J©fi 
T% *HiS^J©±^>7'2©U^j- U— ^ 3(C(i, |3 2 
RffliaHMBtffc »K i^>7-2©^^pI|gRtffiflftaJill 

5 tc^-r «t -5 tcaE^ > r 2 ©Pittiffi^tftt ^-r s -3 
■zto'pT&mizmmztiZo mm. i#>72ffltt 

*>©* s . 3E#>7-2©p±aiff** s P 2 (cti^-r-si:, e 

U — £ 3 ©A* WU*#JRSiJW*S&£*!jfl!-f 3d hT% 

[0 0 4 4] Jil±cfc^K aE**ffffcLjtffaE«*te» 
t5C htCcfc 0 [H]S§©ff7Jfl5*;£'i>& < -TS 4: 

^JE^»^Tr4E^fif^[^©«afbA s nrBgt^So 

[0045] e«£fi\ sn^fT^, ^tf A<^© 
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K5-f>23cl:l«U ttES/'J>y2 3alij|fTt 

[ 0 0 4 6] W±©jefr*-^ 7 CDgS«J^X$iJfW<i> 

[ 0 0 4 7 ] h7>Xvj/y3>MiI14© 10 

jtff ft»J8P# 9 4^5:^ L^fr^E-* 7 KffiBj* 
lN-m«^fr-r*KM*> fil^tl^^^f ^ 1 4 b(D 
ffttONtSD, 3>hD-73 2©ORSi32c 

3<DfflW^<<>2 3 c fc£ 2©^— 

* h;b#3 s tcommitmtzti. mm^^>2 3 ecu 

S/th;i/#2 3b^ffiDW*ftfeE*A s »A i HSo 20 

£>3£>T% 3ESK2 0a, 2 0 b0^ftW#9 ^71/ 
-*#2 1 i:<3DH(3DgB»(i^>^ 2 4(Iililb^^^g 
K^ti^V^JEfcftoTiDtK a®7^>2 3cC(i 
ClCD^V^EE^^tlSo Z<Dtz®, miO^-fr^M 
*»Jffl^®2 3(DmWkfr2 3 dfc£ififf*>»J >**2 3 a<2* 

-*#2 l«i+&ffiB(CB?*&«>. ^U-*#2 1 fc* 
fir^-* 7 i:©H©±SS2 0 a, 2 0 7}£^fr 30 
^ttHjEfcfcfcO. ttD 2 1 a, 2 1bW-^-D- 
K'J'J-7#22a, 2 2 btCcfc D^fT^— ^ 7©P±m 
08£:&a£eK2 0 alifctt2 0 bid^U — =*HE#$8£ 
-T£o dCDfctfK tETt^ — * 7 tt±I2©<fc-5fc:'WSIE£ 
Mx^tit^ * 1 4 b#ISb£> 

tlh7>^^^>3>! 3«l^rt{:«M^tLT^ 

y >^6D»^b*w±-ra 0 40 

[0 0 4 8] -S, h^>*^ >r>3>«Il 4 (D 
ft»¥*»S?*>f 1 4 btfBfrtU h^>*$f> 
3 > 1 3^3t^^^tC^0^ftx.e)^^Tt^^««-t:, ±I2CD 

3 0 a, 3 0 b6De^ttO-ra*OFFT-^o<£M^-^ 
1 4 bOfi^fcOF F-Xr&Ztz&b. zi > h 
o — "7 3 2GDOR#g#£3 2 cslP^iOFFi^UJW 
*u «K#3 3ttH 16«©JRt) 3 3 aCDftS^ttffiH 

(c«j«ix.e>So zcDtztb, m 1 ©^-*sffl*jiw*a2 

3<Dfflffl?"f>2 3 ci:JB2© ; E-*SflWlW*«©*> 50 
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* h;i/#3 5 £:#iii!U W^^f >2 3 c(:(ivt ;^ 

«3©«fc-5£:/b-*#2 ltt*fifftBCK£fc». ifefr 
7©ttm«Ji:&£3Ee»2 0 a£fc!±2 0bC7 
u-+ff^5Ebt:*5t), WW^-f >2 3 cKliCtf)^ 
ECD^l/ — ^rJE^iPnSo <I ff§l<£>^E — ^§ 

»*U»#K2 3<DV)m#2 3d<i*JE^>U>^2 3 aO 
#h Affl*©J»v>f>2 3 c£*fcU iEy'J>^2 
3a{i^ff^-^7SA<lite (^§1) ^fr 
^E-^ 7C0aJE^U- J r*f^iiSn$-^^)o 

[0049] ^SS^J^^mjjnufccfcd^, * 

3^Mm^izmm^^nx^^m^^n^m^^iL 

tCTRJK^frSfTdB^K h ^ ^ * a > 1 3 #ffil 
[0 0 5 0] #*fflg#J"efcJ\ ±IBCDJ;-5tZ^fT^E— * 7 

a>i 3&mm*^tzwwLZbnT^xb?ftfe<Dmmjj 
wft*>ti % mfczi¥±£tz&+ftizmm$v%z£&T: 

:/b-*#2 1 fcjtfr^-* 7 £OP^£>3eW£§2 0 

a, 2 ofr*^ts®&ft(Dftm*'pte< i,, mrzm&iz 

[0 0 5 1 ] h7>X^yS/3>13SilS^t 

izmm^tz^mxmw^n^^mm^ffiz^ni,. 

(C^>f v-ggfg3 2 b#&££#k ^frff*X>ry^3 
0 a££f£3 0 b^i^ONiP^OFFCftot^f, 

1. 5S?^(COR«ltg3 2 c<3D£B*«OFFt«ct) N a 
M#3 3«ic:©^PJiin*}^oTH^fi{»J(D^tt(ftat: 
fflfti&ftSo ^fe, SM#3 3©^»&BKte«lff* 
^Y-tltCDiKD3 3aA 5 feSOT, tl#3 3^ 
ttffiB«-«Jt)Slx.e>nTt)*fi :j E--^ 7 

fr9**iLizmLtz£tzAsizmizffim£n%z£fim± 

fete, ^ff^E-^ 7*s*«te«ctBD«ito*3fc«c < t4* 
[0 0 5 2 ] W±6D£3K#*ffiMC«fcfttf, *^t^- 
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[ 0 0 5 3] £fc, 3>hD-73 2C^-fv-«j|3 

Lfzmik<Dmm* j r-T:(DM,m7 << ->) 

tt&lz, *fr*— * 7 Cfc£«fc 

[0 0 5 4] fl#3 SfflWMICtStfft- 

* 7©^SftJ®]£ h7>X5^a>l 3tf»Jfi^t: 
$>-5£:§k:©«?*fT?©T-, h^>* 5. v va> 1 3#{£ 
jS** c & % i: s oaftg 7 - >) > $r #iHb f -5 c i: 

[0 0 5 5 ] #3fiW©fB2©S&ilS0J*B6fc.k OKMt 

-r&4>©T-;£>6o h*. Hic*-rstrkra*oss»t: 

ttlnlD^*^L-Cl>So 20 
[ 0 0 5 6] |6t*W, /U a y MgftESS 1 2© 
D7l-7^>1 2 atO^jfeff^W a h#3£B 1 

fr»J»#9*4»i:ffiK*»e.^»fflBt:ift*»-rffijJW±t: 
^SiONtSE^'C 7f3 0 a £>*iT<^ -So 
ffi^x-f 0 acofs-sfliro ho-732 l:A*^ 
hi.. ^Wd.j1-7012 atcgStt^ftSXD 

— 'J^-># 1 2 e©*£t> 1 2 cl±/W D7l-7-f>l 
2 bC8S»&tiSiR») 1 2 fj:9ng8'h?<?nu 
«WAKlRt) 1 2 f ©□gtfJBlOSgJtfllfcEb 1 . 4 m 30 
mT-fe-SffltCM Lt\ 1 2 cfflDgliO. 8 mmT" 

$> ■ha 

[ 0 0 5 7 ] *HS£fi»JT-«s ^S^ilT©iii^jIfeB#tC 

tt, ff*x-r *^3 o a.v>mm*o¥F-z&m* j rM$i 

X-f'yf 1 4b©f^OFFT^5©t\ fS#33 
tt0jj*©fMMMCt8 5111*6*1, ->-V h^#3 5fc*fj 
^71" >2 3 c 4. LfrU ;©|^tt->t 

h;i>#2 3 bT-IR!3ti5^nfeM^fE^A s $iJffll7f > 2 3 

ccifrnsct, m^#3 3&m&wiz$>&t% tfe 40 

-f D<y h# 1 2 a©&<3 1 2 cOPl4'h$ < L£© 
T% fiu»ji©M5S7^-'; >^©M£'h£ < t^citf 
t-^So flEo-Tx *HJfifl>J{c:«to-r*SB10SlfllW4:H 

isratuftas^weti*. ztz. %-mm®nz£tnz, % 
^ottfe©T% ^fT»Jffl)^a©j^ffi^^(a-sci:* s t- 
[0058] u±.(vnmmz-i±i&E.fcft mmcDM 

mittDtz&bfe'rt^-WEk'b'gii&'hZ <LfzbK h 9 50 
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z<D^iz^m^mi,xi,mmmmtmo 

[0 0 5 9] 

fc & 3 C t.* s 1^ai £ tl 5 h jtfif^E — * ffl^fi * * t < * 
S©T% »EE^fT*fi5£«^bUo^*^NfK?i£E 

©$ftjS©±#£RSih-e#.S>o Z<Dtztb, ®S&l*l©?fiS± 

[0 0 6 0] jtfTftJ^tf+Ji&StC&ijfroK 
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